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and evokiiioii — ihi; process of intijgrating genomics has been siowar. 

Within ecoiogy, Rob Jackson, Director of Duke's Progi-arri in Ecology, pro- 
vides an exarnpie of how genomics can be a usefni tool. His lab is using 
microarrays to look at changes in gene expression in pine needles in order to 
determine what effect elevated carbon dioxide exerts on ecosystems "Rob's 
group is still in the very early stages of this work," Benfey points out, "which 
has ail sorts of difficulties that those who woit on model systems don't have 
to face. For example, ;hey have ;o make their own microarrays with 3000-4D00 
cDN.As on tnem. Then iney have to account for ine variabiiiTy one finas in a 
wild system. But i say more power to them." 

In the evolutionary group. Associate Professoi Greg Wiay is conducting 
population-wide analyses of genes' pi-omoter regions in order to look at how 
a binding site can change. Wray has shown tha; the promoter region pos- 
sesses extraordinary variabilit\' from individual to individual. Benfey notes that 



\\ 3 s >ai isruKin i ^cc< itnriajjiii t ai if id ii a<< i tfe 
sea urchin. "This is taking systems biology to a population level," he says. 

Genomics practitioners among the Duke department's functional group 
include Dave McClay. who, hke Greg Wray, is utilizing the sea urchin as a 
model organism. McClay's interest, along with that of collaborator Eric 
ij I tr I 111! r b J I til I 1 n trtrt j1 1 1 t \ tut 
regulate genomes. .And iust across the hall from Benfey is .Xinnian Dong, who 
is investigating plant-pathogen interactions using microarrays. 

a paper accepted by Sc/ence that will likely be the first published expression 

That organ is the root of Arabidopsis, a small flowering member of the 
mustard ;Bi"soi„c„ecbi fc liU tfat „ widclv IjojJ c„ ^ i^mo jig nism in 
plant biology 



Looking ahead, Benfey wanls to fociis on mapping out transcriptionai 
netwoiks in Aiabiciopsis. much as IVIcCiay is doing in the sea lirchin. This 
interest has aiso induced him to puii together groups from across campus who 
are working on simiiar questions. The result is the Biological Networks Group, 
3 coiiection of systems engineers from the Pratt School ot Engineering, 
biologists from both Biology and the Medical School, and computer scientists. 
Benfey explains, "It's very common now lor life scientists to say, 'We're tak- 
ing a systems engineering view of biology' But very few of those people have 
ever talked to a systems engineer. I thought it would be really interesting to 
get some sysiems engineers and see, well, what do they actually have to say 
about biological inputs and outputs?" 



Another source of pride for Benfey is his faculty's willingness to pursue 
avenues of research well off the beaten path. In particular, he poinis to 
te I tl t Ji t J iird I Duk i ig a t\ m rtb ei ili^in 
"non-modei" organisms. In other words, they are studying biology in species 
for which there is not an abundance of molecular resources such as fully 
sequenced genomes. Rob Jackson's microarray study of pine needles is one 
example. Another is Associaie Professor John Willis' studies of speciation in 
the monkey flower genus fvlimulus. Recently Willis' group at Duke was 
chosen to lead a consortium of six universities in a $5 irniiion proieci to 
investigate what separates species at the molecular level. 

For Benley, bringing the advantages of model systems (e.g., human, mice, 
yeast, Drosophila, zebrafish, Arabidopsisj to non-model systems remains a 
challenge, but one that is becoming increasingly tractable, in part through 
novel methods such as RNA interference that can modify gene 3ctivit\' and in 
part because mapping and sequencing have become a lot cheaper. "A lot of 
high-throughput technology can now be applied to any organism," he says, "lb 
my mind, these approaches are the kinds of things that will differentiate the 
places that are doing exciting research from those that aren't. Of course, that 
ooesn t mean thai everyoodv snoula start doing genomics iusi for genomics' 
sake. Rather, my point is that if a genomic approach can bring one a 
strategic advantage or get one to the answer faster, then we should be aiding 
people in that approach as much as possible." 

Within the department, Benfey has set up mechanisms to do exactly that. 
FirsT, he has established a committee whose job It is to know exactly what 
technical resources are available in Biology and make them known to every- 
one. Benfey knows That it may sound Trivial to some, but in a departmenT as 
big and decentralized as Duke's, he views this type of cataloguing as a neces- 
sity "In many places," says Benfey "nobody talks to each other, nobody 
knows what's there. We can't afford to do that anymiore. We need for people 
to know what we have." 



But knowing what's available is not enough, says Benfey He believes ft 
faculty not to mention postdocs and students must have support and guid- 
ance if they are to succeed in using unfamiliar techniques. "We need to help 
themi at eveiy step," he says, "tveiywhere from experimental design through 
execution to analysis." l"he prototype tor this approach is the department's 
Model Systems Genomics Center IMSGCI, which is complementaiy to the iGSP's 
Center for Models ot Fiuman Disease. Fheoretlcally, anyone in the state can 
come to the MSGC with a scientific probiem to be addressed in Drosophila. 
Benfey cites the e.xpertise of MSGC 
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leader at agrochemical giant Syngenta 
with postdoctoral experience. "He will 
walk people through the process from 
start to finish." Benfey believes that 
the use ot experimental core lacilities 
like the MSGC will only become more 
widespread in the future. "I think its 
a particularly important resource for 
biologists who may have less experi- 



For both teaching and research 
purposes, Benfey appreciates the fact 
that his department has embraced 
ecology and evolution at a time when 
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departments don't talk to each other 

because they are physically separated, they don'T see any commonalitie; 
they simply don't respect one another. Benfey believes that these sorts of 
tural divides are exacerbated by differences m funding and departmental 
itics. Publishing can also create schisms if one sub-discipline is perceive 
be inferior. 

With regard to support, Benfey points out thaT funding for tenure-ti 
facult\'- in his departmient is strong across the board. As for publishing. Bei 
suggests one simply look at the scoreboard "This department has a ra 
surprising record," he says. "In the first ten mionths of thisyear--ifyou inci 
papers in press — it has ten papers published in Science. Ceil or Nature 
must be doing something right," ^ 
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In 1998, I was working on a book on the 
narrative of ernerging diseases, and I came across 
an interesting feature in The New York Times by 
Gina Koiaia on an HiV-resistance gene and 
wliether it might also have been piotective against 
bubonic plague in the 14th eentuPy', The article 
struck me as odd. There were things about it that 
didn't make sense. So i went and read the original 
article in the American Journal of Human Genetics 



and, though I could barely understand it, I noticed 
that there were real discrepancies between the 
piece I read in the genetics journal and the popu- 
lar account of it. I then began to notice that the 

incluaing whai i saw as Gina ^.oiaias errors or 
mistranslations from the original paper 

The following year I had a leave at the Cornell 
Society for the Humanities. I was supposed to be 

so interested in this piece that I started to educate 
myself m genetics. Aii this stuff about the Human 
Genome Project was just wildly fascinating, like 



nothing i had ever thought about before — the 
ethical questions, the cultural representations, all 

the way in which it was getting into the public 
domain, how these images were ciiculating 
through mass inedia. I felt it was really important 
to write about it because the science was getting 
skewed by these repiesentations. And i was con- 
cerned that the popular repi-esentations would 



i think that m some cases there are people m 
the humanities wno work on tnis material who 
don't have enough of an understanding of the sci- 
ences and might make those generalizations. I 
think the best people doing this work are not 
falling into those traps but do have concerns 
when, for example, the Human Genome Diversity 
Project allows scientists who have not schooled 
themselves in social and cultural issues to get 
involved with issues of race and racism and don't 
think through the implications or consequences of 
their work. I think there has to be more communi- 
cation across these borders and more education, 
especially at the undergraduate level. 

I am not comfortable with that generalization. 
I've done a lot of work over the past few years 
specifically on science journalism and that notion 
of translation I was talking about, that is, how the 
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audience, on the newspaper or magazine, and 
obvioiisiy on the individua! writer. You might find 
cheerieading m a particular newspaper but 
another one may be hypercritical. 

In science joiirnalism, as in all journalisin, 
there are pressures on the writer. One always has 
to guard against special interests, i am in an envi- 
able position m that I can really Wiite what I 
believe I see and be pretty much free of outside 
influence — i don't have to worrv about my 
funding sources. The other problem is, if you're a 
science journalist, you don't want scientists to 
stop talking to you. I imagine that would put 



I was particularly interested in putting genet- 
thing evolving in popular culture, in filmis such as 
"GAi'lACA" whete genetics is counterposed to 
religion. There's a way in which genetics is seen 



think of clone: 
"playing God." 



v.vi it's so deeply held; people 
s godless or the scientist as 



Well, for instance, there's a really interesting 
scene when the tthan Hawke character's parents 
are conceiving him and they're in the back of a car. 
In voice-over, he narrates that he was conceived 
the "old-fashioned way" There's a fade-out and 
then a fade-in on a crucifix that the mother is 
wearing. As we fade into the birth scene, the 
voice-over refers to him as a "God child" or "God 
baby" I can't remember the exact term. Bui the 
idea was that because he was not genetically 
engineered like most people in that society, he 
was seen as a true "child of God " i think at one 
point Ethan Hawke's character says, "What pos- 




sessed my mother to put her faith in God instead 
of the geneticists I'll never know," or something 
like that. In the original script for the film, this 
dichotomy is even tnore pronounced — the mother 
IS urged to get an abortion because in that socie- 
ty you're not supposed to conceive without a 
geneticist's supeivision. 

So again, there's this real juxtaposition: 
genetics is looked at as replacing religion. The 
geneticists are "playing God" and "taking the 
place of God." That idea felt very odd to me. 

I guess I mean that I don't see why people 
assume that clones wouldn't have souls — things 
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odds in the past, but I think there's a particular 
sting to genetics thai is being reinforced, and 
largeiy created, in pop culture today 

I understand that geneticists may be seen as 
influencing the ouicoiiies of life, but when a doc- 
tor practices medicine, he or she is influencing the 
outcomes of lifel It was vet>' interesting to me 
and ! wanted to understand where that image 
was coming from. And I wanted to e.xplore that in 
a class with students. I 
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On Friday, Ociobei 31, scholars, physicians, stu- 
dents and scientists gatiiered at the John Hope 
Franklin Center to address questions of race and 
cultural diversity raised by the emergence of 
genomics over the last decade. The lead sponsors 
tor the event, entitled ■'SyiriposiUiri on Race, 
Genetics & Human Diversir/." were the IGSP Center 
for Genome Ethics. Law and Policy (GELPj and the 
ProvosT Commonfund Group on "Race, Gendei', 
5i>jj aid n Cjtui ' jJ j1 J>J ire 
sponsors included the Woirien's Studies Program, 
African and American Studies, and the Mar/ Lou 
Williams Center for Black Culture. 

Population geneticist and independent 
biotechnology consultant Spencer Wells led off 
the proceedings, recounting historical views ol 
human evolutionary histor^/ as well as his own 
work in molecular evolution Wells' research, 
based primarily on Y-chromosome data collecied 
from thousands of males representing different 
geographies and cultui'es, suggests thai humanity 
shares a single common male ancestor who 
resided in Africa some 60,000 years ago Thus, 
says Wells, this ancestor ("Y-chromosome Adam") 
lived relatively recently in evolutionary terms. 



During this same period, something — perhaps the 
last Ice Age — prompted some humans to leave 
.Africa for more hospitable conditions. Wells spec- 
ulates that humans may have arrived m the 
Americas within the last 15.000 years. 

Weils concluded by emphasizing that since his 
data show a very recent common ancestoi; i-acism 
is not only socially divisive, but scientifically incor- 
rect as well. "We're aii closeiy related," he said. 
"We're all Afnean cousins." 

Dr. Lori Alviso Alvord spoke about her experi- 
ences as the first h^iavajo surgeon and how she 
reconciles her Navaio upbringing with her life as a 
doctor steeped in western medicine. Her taik 
focused on core Mavajo beliefs related to genetics, 
particulariy with regard to notions of death, illness 
anc sustainabiiiTv. For examole. she said mat 
many Navaios would probably object to the cre- 
aiion of transgenic animals and plants that 
breached boundaries between species, based 
on their views regarding "skinwalkers," Navajo 
witches who can metamorphose into animals for 
the purposes of committing evil acts. 

Alvord also cited histoiy as an impediment to 
the acceptance of genetics among isative 



Americans. "Genetics could be accepted among 
us," she said "But it must come m a different 
package than the one it's come in to date. 
Ire CPDJ 1 icfi TLEt D3 j"ic tcMt aicp jjIi 
cy decisions regarding genetics are made, and 
they must derive the benefits from genetics, both 
in Terms of health and financial compensation." 

GELP Fellow and Brown Universirv Lecturer 
Jenny Reardon continued with the theme of genet- 
ics and indigenous peoples m her discussion of the 
history of the Human Genome Diversity Project. 
The HGDp onginally conceived in 1991 as a way to 
sample the planet's genomic diversitv. became 
bogged down in controversies regarding how such 
sampling could be done in ways that were fair to 

a nuiTiber of hard lessons from ihe failure of the 
HGDP to get off the ground. She urged scientists 
engaged in future similar endeavors no; to 
presume that if a group declines to participate 
in research, it is simply because they do not 
understand the research, Reardon also called on 
scientists to resist the notion that anything they 
do is inherently good or bad and to question their 
own understanding of race and diversit-/. 



Think about a distance runner and the changes her body goes through as she 
picks up speed Her oxygen consumption increases 15-fold while her exhalation 
of carbon dioxide rises by a factor of eight. Her heait rate accelerates to nearly 
200 beats per minute. Herrioglobin and certain serum enzyiiie leveis rise 
dramatically In short, each ;ime she runs she is subiectmc her body to acute 
physiological and biochemical siress. 

Surgical patients undergo similar stresses, only more so. l"he extremes to 
which a bypass or transplant patient is pushed t\'pically exceed those of even 
the most stressed athlete. James B. Duke Professor of Anesthesiology Surgeiy, 
and Pharriiacology./Cancer Biology Debra Schw/mn notes by w/ay of exartiple 

that the levels of catecholamines neuiotransmitters such as dopamine. 

rnccincc|-rrj aid rpirrphi ddrtrc rti ric e-cn rrtre :in'cuncl' 
r ng gery tl ^\ r ng exe . se A umer >«' cr h p I e -a^e'^hn am re 
levels when she's pushing the envelope as she iiiight in an Olympic race. But 
someone having a cardlopulmonaiy bypass can have a ten-fold increase m 
catecholamines. Of course, for us. it's all about protecting the patient." 

But how? According to Schwmn and a growing contingent of forward-think- 
ing anesthesiologists, the tools of '■perioperative genomics" may soon be a stan- 
dard part of the operating-iooiii arsenal used to ensure patient safety. The idea 
is siimple: since millions of common variants ipoiymorphisms; in our DNA have 
been catalogued, it should now be possible to examine specific DNA changes in 
order to predict negative surgical outcomes such as intraoperative bleeding. 

While the concept may be intriguing, it is still in its infancy A Google search 
oi "perioperative genomics" yields less than two dozen hits (most of those are 
links TO Schwmn and Duke); even a queiy of the PubVled database generates a 
mere smattering of scientific references. In part, this is due to the novelty of this 
approach, but its failure to make much of a splash thus far also reflects a 
long-standing separation of the practice of anesthesiology fromi clinical genetics 
and genome-based medicine Schwmn believes that this divide arose from how 
Traditional anesthesioiogy is done "in the trenches" as compared to genetics. 

"i think anesthesia is really the last physiology lab in medicine," she says, 
meaning that it gives physicians a chance to see, iive and in real time, the 
human body pushed to the limit. "But what we don't have in anesthesiology is 
the opportunity to study families the way one would in traditional genetics. 
Rather, we have populations of patients coming to the hospital for certain pro- 
cedures. Of course, the beauty is that that's medicine in practice! What we see 
everyday and what we diagnose are simply patients walking in with symptoms." 

A subset of those patients eventually makes up the pool of 45,000 anesthe- 
sias that are performed at Duke eve'.y year. Schwinn emphasizes that while tra- 
r-'mal -amiv stud es mav be noi^ctcal r-'in s poo Dusb anes-'nesia 
patients nevertheless comprise a large database tor case-control studies of 
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premature labor. To study these outcomes, Schwinn has assembled a teami of 
statistical geneticists, clinicians and molecular pharmacologists in order to 
define relevant genetic variants. 

Already instances of poiyrnoiphisms useful in the operating room are begin- 
ning to crop up in the literature. Por example, in the gene for factor V Leiden, a 
common coagulation factor, a poiymiorphism has been found that appears to pro- 
tect against blood loss after cardiac surgery, tisewhere, recent studies indicate 
polymorphisms in cardiac potassium channel genes can mediate exceptional and 
unpredictable arrhythmias in response to even small doses of certain antibiotics, 
a Situation that can prove to be life-threatening in the operating room. 




Despite the excitement surrounding these results, even pro-genome anes- 
thesiologists such as Schwinn sound notes of caution, emphasizing that gene 
association studies do not prove causality Because such studies are often under- 
taken across different populations, spurious associations can be found that do 
not hold up under further scrutiny Dilfering genetic backgrounds and environ- 
mental factors can skew results all too easily In an editorial that appeared last 
year, Schwinn and Assistant Professor of Anesthesiology John Booth took pains 
to lay cu' "anda cs to f 'uie gei etic dsso-ia'on s-udies p pp npeiative 
gencTics n^srsanddn i lice jJv r l laigo s im ip pup c ni lari 
populatui tciee I ig'iatdseswe Jefrpr'- r cdl ppr ,:3nts td\ig nPpe 
Ci3„l Bi I ocl mpasi rpmpnts wpp e apprmiicte ai d rcta rr^ igcrnjs qua ty 
control in order to ensure accurate genotv'pmg 

Schwinn stresses the importance of appropriate statistical expertise while 
noting this is not an issue at Duke. "It's ver/ important to have people analyzing 
clinical data who really know what they're doing in terms of statistical genetics, 
.And I ininK the tolKs here all understand the value ot integratinq the clinicai 

Looking ahead, Schwinn miaivels at the untapped potential of perioperative 
genomics if it is done right, "If we are both careful and visionary, these types of 
studies can help us predict perioperative outcomes based on preoperative 
genomic information. They could truly revolutionize clinical research " ^ 
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